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mmm 

[ff#^2] 

trffH ax ^ >r > <3DH^w^#tt>f >tf-^*>x iff ta * ^ u ^ ^ =l - jv *m 

[If ^4] 

I5IEX hU y^^>f>©fiBSBtt, tfT*:-;i/$;^bT, ataixttisi® 
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Mia ^ ^ u ^ a >r ^ Bufa/t x ^ 4 y izmm $ ft s lata ^ ^ u -^a -r ^ 

[»**8] 

mzrt*^4y<Dmm*fioMi&£znx&&*y*v7*-$*-*$:m7i-T 

(d^v=l~ frw^-fr e> sua l *c &*-r & \z t as - ;i/ £ t*m# $ ft, tufa tr r * - 
BtffB««*ffi{c^« $ ft £ * ^ u ^ a >r ^ tfr * - ;i/ £ ^ l t is was 
mum i©^hu«^7^> &-<z>#ftfc^& $ ft, taSB-^ ^sMM©fa^ 
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> 

la mmmmm ic mm $ n tc * * y u * ©a*? \t \z r * - & & it u t iff tarn 

C»#3S1 0] 

mmrtx^jy&ffi uigL/^#iatc msba*^ tuia* h y * 

mmmmxizr^y Kiri^tt^s, 3h&#^h^£«*gi9ia«tf);* 

^y ^Ei?rL-;i/ 0 
[ft i i ] 

[ff^l 2] 

mfcmm%. t>*««a® &c s v * ic *f m Lxmrntrnx^z 2 o © * ^ y 7-* a ^ 

©■en-etxJcMLT, Mfax h y vrf^4 yit. MUxbVv^^Jya—Mfr 

bmwRx$mffimic*n?nm&znt=.¥7*-)izifrLx, -muz-Do*^) 

Hf#3U 3] 
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mwjk xtmm &c a x ^ >r > & -r s ^ffc© ^^'jf/w^srtts sis & fit 

> 

[ft 14] 

h u y -7^4yt.wmM2<D7s b y v:/9>f >fre>£2K:iS«^®;&tf£«*ffi 

flHlC-€-*i-£*iM#£4xT v^<5 tT T/ft-;i/£^UTliiiSa* =e y 5Vt-f ^©SB^JCfg 
5] 

lufBAx^-r ##^SIS:tfe) BtffB^^y ^S^a- 

o 

[fMl6] 

^t® a tf«® tc a ^ >r > & J£ * s mwt © * =e y a >r * & m -t & m& & m 

X., 
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© ^ =l - ;big^^ e> mi la v x&m-t & tf T * - ;b * *e®££ S *u M 3B tr T ^ - 
^UT»1CD^ h U >y^7>f >CD-3g{Cg^£*u fufBlll CDX h U y^r? 

Cte«a*l, l/S?^* CD ffi**^, b?T*-;i/$::ftl,T> H 2 CD 

B&IBH3CDX h U »;^5'f > tela SB H 2 CD x h U >y ^9>f > i:^cD^l6j{c®^ 

> 

B&fB,«iai^ii^T^-;i/$:^bTB«fBm3CD^ h U y^9>f >©M{Cti 
[ff^l 7] 

1MB* ^y ^^'jfy^tvFt IJfiaiSSiKOSHW^ittS: 

tMB^vSr-^a&Rtt, BufBA^^-^S^P'gT-CDtuiBA^^-f >CDM#ieH 

[tf 1 8 ] 

£ i ib«cd^ ^ y =E^3.-;i/ 0 

[St#3l i 9 ] 

t&ffi * ^ y ^ a - ;i/ <d as« # % «« © tc $ n t #t/& s*itsy, 

*ft®tf*2>m&T%. 1 #M 1 7 CDV^*l,fr— ICIB^CD*^ 'J *e$?:x-/l/. 
[ffS2 0] 
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BufH^2(D^{C^VAT> itfSBA^^>r >tttfT^-;vS:^LTl|2©^ h U 
■?A-f ^<Z)3g : f-tttfr*-/I/S:^LTltfSB^3 CD* V U y ^9>f >JCt6ttS*l, 
©SB^tttfT^-;i/S:^LTt&iH^4 CD* h U *;^5>f >C8llian, iufBff£4 

9>f >ic gangs *i* miba*^ >©4>&< 1 ocd;&?ji*j«-^ 
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m&m2 2] 

)\y k mm £ nmm x * 5 >r > tc &$g s ti § u & x # wsj^ 4 
rasy, 

^^y^t>f ^<z>A*«B-f'ttifr*-^S:^UT«rfla»i h y y^-f >tc 

[»#«2 3] 

$ n t & £ a x 9 >r > & * -r & * ^ y ^ v =*. - ^ & m h , 
, i&ia^^y ^a-/b#i6#s*iT;i3y, 

t&fSAX^-r >©HS&W^tt>f >fcf-#>X#, grffBvif-^- K©K«*©**tt 
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m #3l 1 2 2 © t > ft - {C f Btt © iff f a ;* ^ U ^ =l - )V % ^ u . 

Mia ^ ^ u ^ - ;i/ (Z) ffff a a ^ >f > # ^* - # M# © 57 > £ -g-#> 

h (Point to Point) giUT«;$, ri:$:#ti:t§^=E'J i'^r^. 
C«#^2 6] 

[»MC2 7] 

BtffaT-*-^I2Hra{c>>-;b K^r^-f -5. 3££#$t£-r£SI:£^2 5ia«©^ 
[»*«2 8] 

SrfiB^^U n> hD-7i: 2o0^n>y Kl^£, T^lfc (T-branch) ®MLT 
[ff3^2 9] 
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[»#3g3 0] 
[M^3 1] 

5mm<D*=E y i/x^A 0 

[fjf^3 2] 

Mi a * ^ u ^ s; rL - ;i/ mfc± iz mm m& zfaM-tzt^v^^^ x*m?i 

2o®^=E'j -fa 4 x ^sfftB ^ >f y iz&mizmwiz *u mm 2 oo^vw * 
© e> *>> r ^ 1? x & l < & :/$ *i & vn#(d * ^ y ^A-r xvmm^x ^ 4 

C»#^3 3] 

fifSffi (Vref) grflH^^U =1 > hD-^£. I, T V ^ ;* ^ U f/W 

•J i/^fA. 

[§M3 4] 

- Rc. faian*?#£^LT^&l3;ri, 
irffa=i*^#^ suSa^y ^E^-^?:, ffffa^lf-^- K^SICTO^^" 

[f»^3 5] 
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tufa* u ^i/"^-;i/{cj3VNT, ffrfBAx^-f >^^©^ni!^$:i^l«^-g> * 

m&<D ~7yi/=L -fji^m. K^-f % ^ L > ttriH zfvi/*. zf JVM K^-f A ®5£<E> 
[If ^3 7] 

JEU^lC^M^tiTisy, 
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y i/xfA. 

v-r >ic^M$ti^> tfffBAx^-r ><z>4>&< ^^-o©^f6i>fi# 

must* $ <DAxm*tft±i%3*<Dm^izMmLx. m^^nAjj^^m l 

^t>VXl±B5fa^^^^®BffiSA^^^Mf3m^;^i:^> ^ti^n, - 

^InI'[4(7)iB^"e, y h - V - ' tfJ > b (Point to Point) jgj^tlTV^ 
[ff#3U 0] 

^-r yKmmt*nz> mm^*^4 yo>>pi&< ^<Djm\%mn 

MsB^* v > fc tt, ffifB* U x&tfX&iiufa U # ©ffffBAiJ^ 

IB x * © A#*§H^ ffi;W^tf>fB-^c*f£5 IT. AiJ^^m u 
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[»#J£4 1 ] 

^^r>(c^$ti§ BffiHAx^-r >©^^< 

IZ^L. 

^ fffiB ffi ijas^f- t. iz ^ *i $ ft & - # ft'fficD At>m-%mm n m ±m 
mmt^v^y ha -^(Dmmmxffi^x&mm a ji%s^-£. ^^mib*^ 

U a. - ft iZ mm £ ft tc * U m << J* & tf/ X teffim Ui?X*<D iff IB A*^ 

*xtemmmj]%3*£t>K tft^ft. -x\%'&<z>mmxmmzft, 

ItrfB b ^X # © ffi;fr^&tfA;M^-# n * ? # -#f6j<i£tf)B2i&gT% US U 

\z?ft?ftmm2ft> 

AiJ^li, MfB^if->K- K^-^r&i'fficDiB^^^bTSrfia^^y n> hn- 
^©gfJiBA^^XtiBafBmiJ^tc^Sti^, r £ 2 5 

IB^©^^'; i/XfA. 
[»#«4 2] 

=y>(y\zmm^fthvv7.^i^. zzftLxmmzftz^'f-tf- f±<d 
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ftrfBn*? ^^^frfta^^U ^n.-;i/|*iT*&, tafHIHII^f l , 31 2 ©IB 
[if ^4 4] 

^M©ffi^{cov>r. Irffa^^e'J ny hn-^^ltfMBn^^^^i:, tufa 

mM* ^ U n > h n - 5> i: ffjfBn * * iuiBn * * # f&ia* 

s; =l - ;i/ t*i h T\ M##*f <z>*IS<z>ie*#x#l£ tiT 2 ©SB^M £ # 

[0 0 0 1] 
[0 0 0 2] 

014 (a) ^tmihi4 (c) it. m$k<z>mi&* : £V4y$7^-xo)mm&} 

[0 0 0 3] 

( 1 ) Point to Point yY'V—- tfJ > h) M 

014 (a) iZm-t £ e» {C, ;l=Eij3>hD-51 4 0 2fc, 1 4 0 1 

CWSgfP^MDRAM) ri&^lt, ^-T > h • ^ - • tf<-f > h (Point to Poi 
nt) ^^Lfet)CDT*fe-g)o €i?a-;i/iil4 lOtC^T, DRAM (Dynami 
c Random Access Memory) 1 4 0 1 It Stl 4 1 0 ©pfSlCffifgS *U * 
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il4 1 0»DRAM 14 0 1 ©DQiS?ii, »DR 
AM 1 4 0 1 (DDQ^lzmm^tlX^^o DQfftt, g2^<D^©^f^j^ 

idram 1401 <Dmmm$&-emffiznz> 0 

[0 0 0 4] 

o 

[0 0 0 5] 
(2) '&$kW.*Z~fK*m 
014 (b) lZj&~?£oiZ, ^ ; 6'Jn>bD-7l 4 0 2 t^ : E l J (DRAM 
) 1401ISS, n^^^l 4 04 ^ltX^^bX (stubless) 

[0 0 0 6] 

014 (b) <Dmmz.it, Vif-^t- K 1 4 0 6_LfC> 3*^* 1 4 04^ 

©ifig^nrig-e$>So hi 4 (b) x*iz, 3 xnv hm-t^tix 

flBgfttt, V-tf-Jtf- Kl 4 0 6±©»Sg««tl 4 0 5T*#3g2tlSc 
[0 0 0 7] 

014 (b) tCa*-r«J*T?tt, 1 4 0 4 fcj$iS*Sim»#, * 

[0 0 0 8] 

014 (c) IC^IT J:-MC> 1 4 0 1 SrVif-^T- Fl 4 0 7 ±lZ\S.tf 

ttU ^^U=3>hn-^ 1402i:^^U1401 ^£=1*? # £;fr£-f{C* 
# :/ 1/ X ^ ^ b £: © T' & £ o 
[0 0 0 9] 

014 (c) tC^-r#^T'(±, MM-Stte^ ^^*^^U©^«^«r|gT'fe 
3„ ^^'J 1 4 0 ltfv'if-jtf- Kl 4 0 7 {Cii:tttt£*lTV^tf)T*, ;* ^ U if 
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[0 0 10] 

mm&m& l^outz mm] 

[0011] 

[ffifg £ £ «> ©#m] 

[0 0 12] 

[0 0 13] 

# <I4 >T > t:° - # > * ( c $ ft 2> . 
[0 0 14] 

l * ^ u 5 s a >r * i)K mm * * =y << > s»<z>^ag & ft ? mm. t s ft s . 

[0 0 15] 

#38 ft Kffi 2> * ^ U ^ P =l - ;i/ {C £ V x T , ^ =l - © ;* =E 
[0 0 16] 

w tc & s * ^ u ^ s; a. - ;i/ tc & v % r , wis a a * ^ >r > <z>#r u M v *c 



ffilW 2003-3047979 



#2002—222771 

[0 0 17] 
[0 0 18] 
[0 0 19] 

^zsmizmzt^v ^^-^jc&^t, tfrfa^^u^i-r /w^r-s; 

[0 0 2 0] 

SB sc # £ * ^ u V =l - ;i/ jc £ ^ t , Iff I a * ^ u =e *? =l - ji & v ;v ^ =$■ y 

[0 0 2 1] 

-r > # m#<z> ax ^ >f > j; y & *j , mib* ^ u ^ - * ^ u ^A-r 

©-r-*ffi*R;fl^ JK-f > h • V- • ;K>f> h (Point to Point) g^$*lTV>£ 

o 

[0 0 2 2] 

m%miz&z>*=EV £/*^AlC;i3V^Tl£, BfffBT r -^IB^©^ ; EU =r> f>n- 
[0 0 2 3] 

#3)§^c^s*^y s/^-t-ajc^tw:, f&ia^-^Biirafc k&^-t 

[0 0 2 4] 
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#2 0 0 2-2 2.2 7 7 1 
XQvMa®, 37> FT Kl/X«->Mi5IS#, T#H£ (T-branch) gMBSti^ 

So 

[0 0 2 5] 

*»WJC«S^^U S/X^-Mcfc^Tte, tfria^-^SB^A^ t&gB^^Un^ 
[0 0 2 6] 

[0 0 2 7] 

> N • • tf^y h (Point to Point) S;Ut^l<^5) , T^iTX 

[0 0 2 8] 

*mmiZ&&*=EV S/*-r-Atc£^Ttt> S^«J± (Vref) £ frf f B * ^ U =r > 
[0 0 2 9] 

[0 0 3 0] 

##g0£lC^£*^U ^:a-;WC;}3^Ttt, taia^^U^A-r^, Stf/Xtt 

fatter. Kts^n^ts^iL^\^\zm^. A^^jyiziz. Myjfo&m 

[0 0 3 1 ] 
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^tjHtc^s^y s/^-^Aicfc^Ti*, ttria^^u^A^^, stf/xit 
Sfff a * =e u v =l - jv iz mm s *i is s b a ^ 9 >f > jc $ *i £ u 5; * # # , ftrta 
n*?#£;frLT^3;ri5Mgavif-7K- K±<z>ffrfB;* =e y n y ho-vi:® 

[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 

x h y yzf'yj >&/SV>T, ^^y (B!4(Z)1) ±tc«^L 

, H^^iJ^^a-fl/ (1) ^€'Jn>hD-7 (04 CD 2) 
-/tf-K (0403) _tfC, (0404) ^/MTif LT^S. o| 

y, «y=e^-^ (i) t±, i^©^-^-^;:^^ ««©^^y (1 
i 5) v^m*. * b y v -j^^yzm^T. xz^u* (—mm*) iit 

mrfx^J y<z>m%imftW->(yyf-#yxz. vif-^- k (3) <z>BeiR©4$ffi 

>f > tf - > X £ g $ i± T V % £ 0 
[0 0 3 5] 

(ill) *w*>. swi<z>%i<Dm<z>jj&nzm&ztix^z>Ax^>( y&^ y#- 
ynmtfftmtiti&^&oiz. mvmzn. «iam (120) ^a.-* 

38^ (VTT) JCia&LTKtgSJlTV^. 
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[0 0 3 6] 

115) %mh. yU5^>ft iKD^^a-W (@1©1 1 1) *m£>, 
*«*MJ:$:, mi 0^^-;i^^e>ltraLT&«ir£fcry*-;i/ (01© 
113) £T-M££*lfc?T*-;b£7>LTS§ 1 OX b V V^f^-i > (0 1 CD 1 1 

2) c7>-i^tc^^4x> mmmmzmMznfct^VT^j * (010115) 
(D^it^rft-iizifrLxmi ox b u ^y^-r> (010112) icg^$ 
ti, mi ox n u >y >o#s»\ tfjg bfflo if r (010119) 
^ut> ^20^ n u vf^^ y (112) n-mzmffizn, ^2 ox s u 

>y^>f> (1 12) »-0#[pj£^0:£lpHC@:££;ftT£U, S^jSM{C^« 

^v^xo^&if t*-;i/&^ltx h u v-y^-fyizmmzn 

> (VTT) {C^UTfgfg^nT^S^igjft (0 1 O 1 2 0 ) 

£tft;i, ^&}ft&K"y*-;i/£^LT, #r U^£*x£X h U >y >OM 

[0 0 3 7] 

O— mgO^JC^^^^EU ^E^a-jl/ (1) ft, ^MS.0*®O^^< 1 

^c£^T. ;U5^>(itf7*-;i/ (1 1 3) ^btxh'j7^7^> (1 
12) o-agBc^sn, HfffH»^_ho^o^^u^A-rxo^tt, ^ti-? 

EfBfr, Xtt^HIg&^WlcLfe^^U^A-rx (06 Ol 1 5) O^fC^M^ 
[0 0 3 8] 

, X h U >y:7"^>lCj;oTrt<-f > h • x y- • J#>f > h (Point to Point) T'i 
18 U n*^#lc&, ^=E'J^i;a-;i/^f g^t^S. 
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[0 0 3 9] 

*5§^{C^VnT> JSt^U ^S^-^WCte, DDR (Double Data Rate) ^^ij 

tfmmzn. $ e>{c 1 5 L ^>^.;i/(64or72bit)^, mmxu v mc#b!s*itv* 

[0 0 4 0] 

#|giE&cfc^T, ^?yfA>f^ (Xtti^x*) ><D'J>&< £ 

trntim^-hl^m^iZ^L (QDR (Quad Data Rate) ^^Uf) , fafHAX 

n^nmm^ti^-^m^x^m^mu (02401 1 2 a) t^±m^mm 

(M2 401 12B) fc#»W6*u tuta^if-JK- K (3) ±©^^'J n> h 
n-^ (2) ISfSB^^E U^A^x^XttttflH b^x^O A*^tffi*jig 

^€'Jn>hD-7 (2) (Dmij^^A^^i:, ^^EUrAMX ( 
115) ©A;»^£ffi;tt»£#\ **i^*w -#lRM£©BBMtt?/K>f 
> h • • ytf^f > h (Point to Point) ^M^tV-So 

[0 04 1] 

AX^><Z>4>&< fcfc lo##©te£&|liflrC*T3 .fc^tCLTfcJ:^ (02 8 
[0 0 4 2] 

*mma>— mn&mm&t^v ^x-r-Mcfc^rw:, irrtsfs-^sr^ifr-e^t- 

^tuSBzr^^^^ T-l±, 2V^C*Bti<Z)lgl, m2 0iH^(Z)JilT'@e|g$tiTfeU, 

m£tfxs.izmwzti2>wm£Lx&£^ (@2 9#d „ *ftm<n&n 
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[0 0 4 3] 

mi (a) 01 (b) ±mm-v& i ). i*odq;U7-y> 

m^mmMMmz.. ;u7^>^Mt5»DRAMi 1 5*mi>. a 
x^jyiz. ^l^ya-;^ (dq> 1 1 i*m=>, mfamw±z, mio) 

^i/*.-)\,ffi^frt>MmLX&m-t2>¥T*-)Vl 1 3 £T*3te£*ll£fcf Tsfc- 
;i/l 1 3 ^/rltf 1©^ hU v?*?* >l 1 2©— $B(c8HR3jru S^Mtc 
jlt^nfcDRAMl 1 5<7)M-^3S5^ttfcTT^-;i/5:^bT^l <D7. h U y 79 
>f > 1 1 2tCgBffi3tu 11©^ hU y^^-f >tt-©^rl^tC®^£3tl, BtflH^ 
^C£MM<£>MB7b\ 3fngLMtf>tfT*-;i/ 1 1 9$:/rit, «II0I2©^ 
h U »;^5>f > 1 1 2 0D— 3glCg^3*U H2(7)X hi) > 1 1 2 © 

^^©^ftlCj^&SJlTfcy, ISlffitcHi^tlfeDRAMl 1 5©iS^ 

tttfT*;-;i/$:/rbT^2©^ N U >y y^-f >lc^MSti, issgmjEEafiB 1 (VT 
[0 0 4 4] 

l*(DmmZ. ^^U^^a-^l 1 1*»&^U> hS«l O 0©^®(C 
M$Ht4o©DRAMl 1 5lZX#ZfUxmMZtl. #T &l3 ^ 7 *- 

;H 1 9 S:^LT#f UiEStlT, $ «b iCB® fife 4 otf) D R AM 1 1 5 

o 

[0 0 4 5] 

£>VP2>* b U v?=y<<V 1 1 2 -£7£j££*lT£ DRAM 1 1 5<Dbl°>l 14 
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[0 0 4 6 ] 

DQ;U7>f y<Dm%jm<&&J >t?-#>*£, vif — F (IS 4 

©3) omm<D<&&-(y¥-#yx£M&LT^z> 0 

[0 0 4 7] 

#'|£>f >fcf 2O0DR AM 1 1 5 (Dm<DmB(D&MEp 

E P =Z MB 2c i/ O /( L 0- Z MB 2c 0) 
$ tl £ "T & £ T'H^T^ S o 
[0 0 4 8 ] 
±& (1) ICfcV^T, 

C I/0 /liDRAM(!D I /Oftf^i (nI©DRAM©SBVU±©l 

c 0 (i, ;* ^ U ^ s? a. - ;b@e«S(Z)#&* sSfc'j©^^;^^^^ 

[0 0 4 9] 
[0 0 5 0] 

02 *m%v>m i ©iiMffl^'Jt^a-MWJBtiT'fes. 

j*^ U 4bitI/0CD D RAM, Ef^£ ;ft& y ^"-fe y h ^ D R 

AMAM$tlS3Y> K/7 Fl/X (Command Address) -fg £ 9 V ftS =3 V 
>K/7Kl/^Ui?X^ (CAUS?X*) 12 1, H*gSil2 0, DQif, 
C A (Command Address) ?Oy^fS# (CLK) tlT 
o DQfl-^, W^D'y^ffCLK, CLKBtt, ;* ^ U *E -;i/3g^fr £ 
&Ifc©DRAM©^^&;*#:/l/X^M2*lTfcy, 5fcSg©DR AM©*->^ 

• #-**-is3ywmmmmmT*m%zznr^2> 0 clk, clkb^b 

[0 0 5 1] 
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CAf# (Command Address) ^^'J^^a-;^?^^, ^Ifc<Z>CAl/ 

[0 0 5 2] 

f 2 1 fre>DRAM 115 (C^lTt, X^^bXT'ii 

[0 0 5 3] 

0 3 (A) it. ^mM<7)mi<DmWi^>^^ } J : ^P=L~JV(D^-m^:^±^M 
-£&UIH3 (B) It. m^<D-mZ7*?mT*$bZ> 0 ^CDWC^T, ^^U^E^ 
a. 0)3^1 1 l^f>DRAMl 1 5 fC^£;fl£IEigte:, ag^l 1 lfrioM 
ftStlTtfT^~;H 1 3 ICM*J, t? r*-/H 1 3 fcMfibT, ^U^a 

[0 0 5 4] 

H4tt, *^^©^1 (DmfaW&t^V 2/*-r-MC£tt5, DQfWCA 
^#<Z>BBi|»S:^i*0'T?*>'6. 04tCl±, 6 4bit D Q ( 1 ^ -V * )V) CD i/Xf A© 
«*«a%a*lTfiy, 2^n y h T?1»/&3*lTV*£. DQ##li, * =E U n > h O 
-^2^e>> M^n>y h$tlt 3 2bit#3***4 £^LT, aK-T > h 
■^-•3K>r>h (Point to Point) £ *l T V ^ „ ^XD *y biZit. 01© 

[0 0 5 5] 
[0 0 5 6] 

1±CD,«1 2 0 ££%{c, MW,«A*£^j&bT^£ 0 
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[0 0 5 7] 

CAff (Command/Address) ^^EUH> bn-52i)^MXD^ 
h^#«Lfcfe##gMB3 4T,S. 04 (B) tc^-r j;e>tc CAlBMHi, ^^>J 
n>hn-^2^£n*##4 -e#<f£-f > tf- ^>>czo(MA^30Q )T-fB 

HlXnyh'V 2XZ0(60Q)©IB^T^H^t--g>, ^fc>*££, T-branch^ 

2XZ0(60Q)£&oT;i3D^-a-£*lTV^ o 
[0 0 5 8] 

[0 0 5 9] 

«#^<& (Write) ^ j*^y ny h U~=y 2 VQm^MtUv 
Z (CLK) ff$:DRAMl 1 5 KttLT&±-t 2> e DQf§H #?Jlr- 
# I/- hl?mij£4l3o fit, DRAM1 1 511 CLKf8#iCX^£, DQ 
M#$r^^^"T-5 (DQ@Wr i t e : CLKT7>yf) „ 
[0 0 6 0] 

^^EU ny hD-7 2^|i}iJtSCLKi#0tffiit DQfS#tf>fe*B^£ 1 
/ 4 Mii)l^-frTVN-g> (center aligned) 0 iz > # - • T ^-f > K (center align 
ed) #4 ^ ym£m$&2 AT'(t D Qfif-PHiC L J: *) ^SOfgi&ffitfiMAj 

T'^5„ 7^-f>F (center aligned) # >f « >^58£HH& 2 A 

(90s) wmmisx^&m&*m*j't&nmmnnm& (vco 

XttP L LHJ8&J: *JfcU, CLKte#ttDQf§#©*>f * >^J;yfc9 O^Mtl 
[0 0 6 1 ] 

Read (M^fflL) DRAM1151t D Q##&t^D Q * h n ( 
dqs) &*^y n> hn~7 ZizMhrm^^ £= 
[0 0 6 2] 

^=ey =T> hD-7 2H DRAMl 1 5frt>(DDQX V U --fm^K^^^ 
, DQff l:7^ffS (DQ@Read : DQSt7^f) . DRAM 115 
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T -5 (center aligned) „ 
[0 0 6 3] 

C Afg#lC|f5LT, ^^'Jn^hn-72^ CAUfMCACLKff S: 
, CAUi/^^t 1 2 1 lZ.m,jj-$~ £> 0 CAl/^^12 

Hi, CACLKff{CS^§, CAf#^7'Vft5 (CAOl/^^i :CA 
CLKT'7-yf) o 
[0 0 6 4] 

^^'Jn> hn-72^ffiMSCACLK^f©W, CAftf0(iffi*> 
1 / 4 MI§jg<3l±TV^ (center aligned) „ 
[0 0 6 5] 

CAl/^^f 1 2 ltt, ftBPC AAX^fc^bT, DRAM115IC, CAf 
[0 0 6 6] 

DRAMl 1 5li, CLKff^t>y«J>^^n>y?i:lTCAf^^7<v 
T^f -5 (C A @ D RAM : C LKT'7-yf) = 
[0 0 6 7] 

^^y(2oj^_t)i i 5 0jg?r4t ( ^^^) ^bTVN^fe^ 

[0 0 6 8] 

>f > i l 2 £/§vnt^lt^££#>, ISi'n^ r*-*&<B«*z?£S. 

[0 0 6 9] 
[0 0 7 0] 

t 
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(GND) ^^>X&KrihT*$So tfc^^l 2 0t^t5« 

4 (04 #rb) ©^Ms&iiDTv-tf-jK- K3 izmf*?<%iV. ^y^es; 

[0 0 7 1] 

[0 0 7 2] 
[0 0 7 3] 

#3Si6«©*^y S/^^Atcfcv^Tii, ^=e>Jn> hn-7 2 txn^ mm© 

Ji<>f> h • • /tf-f > h (Point to Point) g^L> * D y h 

icii, *^y ^ 1 7«tttfe>4xT^§o 

[0 0 7 4] 
[0 0 7 5] 

t'-^SB^S:, x N U 7 7"7>f # h-^tc <fc£ y 

[0 0 7 6] 

n - =? 2 f!l©^->^ ^y^-^^-S/H^il^^y^E ^rt - JViM<Dm$5mB& 1 2 



ffill#2 003-3047979 



#2002—222771 

[0 0 7 7] 

^HJfeM^^^U i/^^AlCJ3V>Ttt, lfir^(64fcb<li7 2bit)£ 
[0 0 7 8] 

C AifffiH?:, (T-branch) ^ittfiU, 2 X D y h T*fc C AMU* 

2M{ci2*£i±6r tfe«^SI[^itrt^<, CA;U7>f>S: 

[0 0 7 9] 

jimzm ; 4 xmzmtifr. jk>t>n • y (point to point) mwt 

[0 0 8 0] 

;* ^ U =E =l - ;b tc o v n T it , «T©MI:tt5. 
[0 0 8 1] 

fc&mcD ^^>J &g^T* £ £ © T* * ^ U 0*«*fl;#i»rflB 
[0 0 8 2] 

[0 0 8 3] 
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[0 0 8 4] 
[0 0 8 5] 

[0 0 8 6] 

n * ? * om^tfmm-tz z £ tc * z>m^m.m<D%it &, */M»tcarA« 3 ^ 

[0 0 8 7] 
[0 0 8 8] 

[0 0 8 9] 

**=V X ©ttfg&Mfc &«J*. § ZLt.ff'V^&o U*E*;a- ;i/_t©^ 

[0 0 9 0] 

[0 0 9 1 ] 
[0 0 9 2] 
[0 0 9 3] 

6 (A) iZm~?&oiZ. H^fllS^^'J 1 1 5 &JB^T V^ff *y^ts;a- 
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Jie 1 LT% J: V*. 

[0 0 9 4] 

s«3KSic*ti-rn«*stife«»oDRAMi i 5<z>ag^tier*-^/=&^u 

T3£2fCX h'J7^7-f>l 1 2lc8aH3*u X h U y^-f > 1 1 2 0>te3g# 
tfT^-;^S:^bT> ^®3IS:rtItfeDRAMl 1 5 KSMBStlT, 

[0 0 9 5] 
[0 0 9 6] 

*y*v~7*~-$ 06 (b) ic^-r^e>c, i/otr>{c-ag5b^ 

K 3 tl feStrt R termcDftfi^ t m^M& V term £; (D m £tlf=. h5>^77^ 
- h 6 3 &ffi*.TV*S Q b5>^77^f- h 6 311 AT^-if-fc^- h ICATJf 
£NMO S ht7>^*# il, A7>f&#$:-f 6 2TS«lfcff$:^- h 

fCAiJ-T^ PMO S h^>^*#£;fr£>&tK ^yA-Z 6 2 '\<Z>A7>f8##HI 
GHl//< h5>^77/f-h63^>U j»3i*Stfi:Rteriitt»Sg«JBE 

VtermlCgg^^ti, > A- $ 6 2 ^©A^^^A^LOW \;K)\sO) £ ^, 
~7 7 J f— h 6 3^^*7 1, ^®mRterm{i««J±Vterm^^M$tl^VN 0 & 

©tea8i:iEffim«C«E (VDDQ) fc©imic^Sti^l©h^>X7T^- 

ht, -sg#, i/otf>{c^M$n^,«^m©ffi^^««M«ffi (vss 

QX&GND) i:©HK:^S4x&^2© h77777^f- h S5IH 
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[0 0 9 7] 

cte>iC, -fnvV-Vl 0 A, 7 0B«bttJ: 

Sr^t-^o ^'J> h««7 o l fcg^3*i£T;i,^>y -J^y^r-Vl OAll 

|ife^«7 1 OC^i^tlfeDRAMl 1 5 fcfilx., tl°> 7 1 lt^'J>Mf 

7oitiiu ^■j>hi«7oi©^;i/-*-;i/ lozitft 
-jnvT — Vi o Btc^svNT, ;* HU y:79>f >«:, t±°> 7 1 1 tIScda^ > 

fci«l^i7 0 4 {Cg^3*l£. ^^S»^ICJ:*;, **I^^'J^j;3 

fits. 

[0 0 9 8] 

##l!^©*^y ^rr-;i/©li^Wc^T, EI 2 (C^-T J: o IC, 4 tfy h 1/ 
0 (DQX4) ffl^=E'J 1 1 5 *m^f=.Wt&lZ'D\,^TWim-fZ> a #bit(8. 16, 32 

v zfiH(Dm&r* << v * y ? j >r x^, tsHCA^-r - # com u a* # >r ^ > 
: -9- > y ;i/ jjx - )v \?mm) © e> *» mwe $> z> . 

[0 0 9 9] 

#&IJ!©*^y^a-;i/©^4©^M0!tCOV^Sit5!"3*&. 01 6 {C^"T <fc 
■9tC. ^Zzn/Ts-zmULTrtJ* (n{@) Or-^Sf&/U±©lMgl 

[0 10 0] 

DQ {^-Zm^) , DQS (f-^^hn-^) , C L Kfi|-PHi, X h 

u y^>r > i i 2-etfU > h • • stf>r > f>t«ts 0 &-5T 

JMCfc^T, ±5$ (1) OCI/Ott, n^&S,, 
[0101] 

#ClC ^re©*^^^-;!/©^©^^^^^-*-*. HI 6 ( 
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111 *pe>hT TTis-JV 113 ^t;U7-f y\izfV y hm®L^±$:M&2 *U 

tfy*-;n 1 3 &^it^ h y v^^^y i i 2©— astcg&gstu ;* h y y 
:/^-Y>l i 2<©fa^ifT^-;i/5:^UTS«affi©^smi 2 OlCg^S 

41, ^®^lt^*«®^C2V^(CM^BbT||iS$tlTV^S 2O0DRAM 1 1 5 0>-£*l 

fe«b©tfr*-;V^UTDRAMl 1 5©DQig^lcS«134xTV^S 0 
[0 10 2] 

ifeHl 6 (B) Sr#flgf Sfc, ^S^a-Tl/SB^ (DQ) 1 1 lfre>tf7ift- 
;i/l 1 3 £T*frjf5A^-f >ttS«^®_t&@#3*U fc?7*-;i/l 1 3 

tlO©^h'J7^7^>l 1 2<Z>— SgJCgM^StU IXh'J>^7^>l 1 2 

<z>fM#\ *figLM©i^T^-;i/ 119 £tf-LT, ffc<z>x h y v?=?4 y 1 1 2 

TfclK =Ej;a-^f (VTT) 1 1 1 bT3S«aElB±tCBB»S tlT V^ 

S»SBfitftl 2 0 2 0 ttgg 2 © \£ T*-;i/ LTtf&tf)* h 

i$tlt^S2offiDRAMl 1 5©^tl-?tllC*f-LT, XhU-y^7^>l 1 
2<Z)— *ffi&tfaSWlcKtt£ftfcfc?73fc--;i/&rt-LT, irfsB2otf)D 

RAMCODQjg^JCSJjKStlTV^S. iS^® JlCjSBI2£ tlT V^Slfiffctf) D RAM 

i i 5tc*fbr, i otf>^ h y ^^-r >^ffi(D^ h y vzt^A yfrt>&mzm 

m%.&MffiWlzmVt3tlt=.h! 7*-^^bt, 2offlDRAMl 1 5 CDD 
[0 10 3] 

*ti"J:?fc, *=ey ^n.-;i/_h&c, DQb^^i2 2&iifcf^iibT* 
in. HU^itSi:, ^ffi^t>*M(cAx^-f >S:Mt6a»©DRA 
Mil S^itsSfi^u ^a.-;!/^ (DQ) 1 l l jfr&jfcrabfcffi 
%.<D&m(D¥Tfc-)l$:iftLTm 1 ©X h 'J vzfyjy 1 1 2 ©— SgJCftiKStL 

, Hi h y vzfy^y i l 2©fM#t±*y*-;i/£^LT, S^*®©^ 
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mmmoDQ & i 2 2<DA±i^izmmzft. m^mm&DQ 

1 2 2(D}0,jjm^'tf¥Tfc-Jl : kftLTm2(DX h U y v^-f > 1 1 2<3-^{C 
X h U v > 1 1 2 ©ffiSgte, #T*j;gl/M<Z>lf7*-;H 1 9 & 

^iti©i©^ h u ^^^-r > i i 2©-^tc^M$ti. ft&©^c7)x h'j«y^ 

V^,1«3gmi 2 0 «M1 2 O&^Tfr-JlZftLTX h V vzf'y 

-f >1 1 2<Z)ftfi^tC^M$tlTVN^ 0 
[0104] 

^^^>#^{CJ;U. ^^'J hD-7^DRAM 1 1 5 <DfS^m&^W$M<D 
[0 10 5] 

£^&C, DQ^ft, DRAM 1 1 5 i:©rafC#'S-f >tf-^>^^^(5Die 
[0 10 6] 

tf^-^A^^mmm^: (differential mode) (C IT * =fc V*. r<Z>#-£\ 

i/ s/ - Atas&^c & v ^ r mmmmm&mmvreftf^m t & *j vref « pj^^cis 
* m&mv&i&ifi -ssm ^ & £ . 

[0 10 7] 

#cc ^wtcfewsiBMtomiffiitcov^TSiwrs. ®ii (a) ©£e>ic 

, vif-aK- KfBIR©* h U y :7^-f >Tff-^fiJ$gl 1 0 2©^{c, £/-;i/KIB 

ffl<z>m#j*i i o Aizmnznx^zmmi'zxhv v^^-f >mnmmi 1 
o 2 rate ksb^s no3^, x h u ^ -7^4 ym^mm 1102 tcMfflc 

IStt £>*lT^<5o Hill (B) te, DIMM (Dual In-line Memory Module) CD 
[0 10 8] 
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[0109] 

3f-A(C££DQ Re ad) {CoV^T^tS. 13 9 iC^t* <fc ? IC ;* ^ U n 
>hD-^2fC, y hmzftm-tZ U - K (Read) * ^ v ^ * 4 $ y 7 
^mmftZimmZ 2Zffi?n:^2> 0 r©HIMT'(t U-F (Read) T-Z^v 

<Tt>, ^^U^^J.-;i/©ffiij[lI!^l 1 U - K (Read) 

[0 110] 

Hi otc^fJ^fc, ^HMo^^'J ^x^Atc^vxTtt, i*nyh*if£ 

[0111] 

ftcfi^#2Rank-2SlotCD#-a-li, Point to Point £ m^kftWif&Z. & £ 
. ^<£>B#, ^€'J : Ej;a-;i/(i!)SIi:fe52o®fA^X (DRAM) 1 1 5 (3D 

e>*>, r^-fex : foi/<ttK^-f -fh^^^A^^ i i 5 A-ei^-r^i:^ 

#|j££LTV^ 0 2 RANK- 2 SLOTHS ^T'tt, sK>f > N • V - • JK>f > h (Point 
to Point) £|f?I£-£&.£> 0 
[0 112] 

-Tcbe){C, vif-tff- K3_tlC, UfilT^J:^. 3*UC 

•fcoT^U n> bU-=?2 £*=EU 1 1 5 0D«#mjBE-^i&S©^SI^nrigt^ 

[0113] 
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^) , DQS (DQXhD-y##) , CLK (?ny?ft#) #**-tg«S 
[0 1 14] 

n #H£<Z> 7. % -mm~e tt, ^^'J^E^a- ;K£>H£M > fc? - # > X 
Z 0 = n R s /(n-1) 

Z 0 = ( 2 n-1) Rs/n(n-l) 

[0 115] 

2 3 *:mZ-T^Z> 0 
[0 116] 

^ssnB«i±m^tiis&2 3 K^-r a iiiBictHi!^«^ £ yj&y, A^as^tm 

±*^MStlTffi*^ (DQ^f) i:«iR3tlSPMOSh5>^*PMl 
ilNMO S h7>i?X^NM 1 ^e>&£„ 
[0 117] 

/U^^f^^MSWIS^^'J 1 1 5 A<D*y?-v7Z-^ *-##Vref 
ffi*8Klg?«l3nTV^ 0 A*5>-f >lCg&&£ftT^.6*^y 1 1 5<Z)Vref^« 
Vref@B|gC^StlTVN-5c 
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[0 118] 

»9M«tt£EICfi^ L fcVref M#©^ V * * 4 $ > 9\Z *> r> £ 

[0119] 

^BHt-^o EI 13 (A) lC^-fi:e>&C, ^^ij3>hn-52tfe»6DQf^ 
©ffi;fr[gi&£ It, Kl/>f >M© K^>f A&JSv^fci:^. K9>fA* 

$SJg© h9>2?X* 1 3 3 tCJ3V*Ttt, y-NmjEVGfc, 0V*> £> V D D Q * T? 
SfrffcS-ftTfc, I D 3fi««StlS ©tt, ^f-hiffVG^ 013 (D) © 

Vin for 'H'l^tJE^^VDDQCKt^S. 
[0 12 0] 

fg#m?jB#lC£V^ VG£ 0 V~VDDQ©«jaE \s>*?T?ffl@f?Z> 

(dtzl-tj l < & e> & < c H* flff©^ra*^ < . ' l* ©b^h^m < ) & 
oTb*e>o -err* K9>r /ttMi 3 3 tLmmmmm^i 3 1 ©raicfu^i&s 

0K©ffl**Eb>^&, Vin for * H' *>> V D D QCDlfiTJCSKM-* 

ms&i 3 2^H^e>nrvN-g>o citucioT^n.— jt©^i^#-!§-##£>*i 
mm$& i3 2it mmvDDizy-xtfmffizftfrPMo s v=7>y*z pm 1 

U, KM>tfPMO S PM 1 1 © KU>f >tCj&$3 4xfcNMO 

S h7>^^NM 1 U, NMO S h7>^^NM 1 1 © V - * (C K > 

feNMO S h7>i?X^NM 1 2 fc&^U PMO S N * PM 1 UN 

Mosb7>^^NMi i ©y- hm±&mffizftTm&mmm&i 3 1 ©m 

^aB^KUSM&StU PMO S PM 1 1 h NMO S h5>i?X^NM 

[0121] 
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134h K9>f A*J»S 13 5 JCfeV>T, l/^;i/^SliaS& 13 4 ©Am 

jj*imvfcm9&vme>ixz>. ^«isii3 4it i/K;i/^ims&i 3 2 

[0 12 2] 

H2 0T»li4M) -C^^U^f^liiittS. 
[0123] 

#ac, ^^(JD^^y $/X^A(7)^7(Z)||»J(CO^Tm0^-rSo 02 1 (A 
) iC^-r<fce>lC. Lt^^EU^^a-M (CH- h*^>y 1 2 3 £ 

3*?^4AH B2 1 (B) {C^J:-MC, 3^H401®1S 
[0 12 4] 

•t=ke>ic, -^^^U ny hu-^^nrtytr-Plzte^T. MB*, 

^ Kl/>yh) 22 15©A7K22 15(1 $fice>22 18 

) £^1-£»K2 2 i (XDmmizmmzn. K22 ua, tfr^-;i/2 2 
1 3 ^btx h y vzf^^yz 212 ic&ffiu x h y y 2 2 1 2 & 

*fj£-r&fcf>2 2 1 8(Cl^7*-/l/gM82ftTV\Sc A 0 y>r-^gB^S:^ h >J y 
[0 12 5] 

A£ 1 0 0 B© 2 cUC^fUU itl&CDSjRiaSr^ l/^r*/^;i/7-f 1 3 0 H 
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A, 10 0B1 ^ti^frmmR Zf&MiZ* ;U7>f>S:MtSDRAMl 1 

5§iu /\**^-r>&> (Mx-Udq) 1 i ifr*>, s 

»i®_h£, m©^E^n-;i/^i i i "bills UT&«-r& try * 1 l 
3 i^^^ti^y*-^ 113 i/ri/tx h y >y^5^> 112 acd— sgic 

mumm^m&ftfcvRAM 1 1 5©##$jg^-i*tfy*-;i/£;frb 

h u v^^y l l 2 ACffcttSn, h u y > 1 1 2 A 
tfT^-;i/&/rbTS^®©^^ K^e>7i/^i/^ji/7^Mi 3 ojcg^s 

*lTV\£ 0 =e^=L-)]smfc 10 0 AT*«tfT^-;i/ 113 5:^bTX h U 
>f>ll 2 B(0— SglC&iffiStU iS^ffiCJISSnfeDRAMl 1 5 <Z)f§-5§-^ 
-f-&try*-;i/£^UT* h U v^^AV 112 BtCgM^Stt, h U V ^ 

>f>l 1 2 B&-©#[pHCM#£*W K-S8lCfic*ffl!f©fifi3S««, tfrSgLEcDtfT 

119 ^bt, h U yzf^Jy 112 C£>-3gff{C^M£*u 

S=K»M{C^«$tlfeD RAM 1 1 5(Z)^§^i±tfT/jN-;i/$:^L/TX h U 
-f ^CtctBttStu h U v^9>f > 1 l 2 C<©M^tfr^-;i/S:^bTfi 
fi*ffi©^9 KT?7U^r^^7Y Ml 3 0 tCf8MB3*lT V^5„ 
filOOBTftt, 7l^^i/^;i/7>f 3 OfCA^ F^ti^tl, tfT^-;i/ 

1 13^^ltXh'J«^7>f>l 1 2 D©— jgtCg&KSft, ««*®(Cjg«£ 
tlfcDRAMl 1 5©f#Sf(il^7^-;i/?:^bT7, h U v^^Ay 1 1 2 D 
KSSKSft, Wi* h V v -fy^y 1 1 2 Dtt-©7jfa{c®£$*u M—^fcH^f 

j^tt, (VTT) 1 1 MCgM^£*lTV>£. 
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